Are Manatee Over-Wintering Strategies and Restoration
Efforts Compatible in the Northwestern Everglades Region?
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RESULTS and DISCUSSION |

F Thermal °]
el § [==].
. **
L
F‘hh

bssrsatlons and termperature data show that

anaioes using these passive-thamal refuges botiom.

st within thermally-nverted, higher salinity bofom
that are several degrees wamser than swiaos

abers.

Profile of Port of the Islands
Passive Thermal Refuges
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Florida mamatees (Trickechus mansins Ladirostris) hawe
adapted behavicral strategles to ower-wimter in the subiropioal
envirommenis of Florida. Idenifled wimdor use patierns imolude
milgration south akong the coast 1o warmer amblent wabers,
direcied movememis to natural amd artdlclal thermal refuges,
and use of spaciflc wanm waler sources and surrounding
resouroes. & lrge portion of the sowthwest Flornda manates
population ocours throughowt the Everglades Mational Park
({EMNF] amd meorth into the Ten Thowsand lslands [TTIL Cold.
related meortality Is especially high tor manatess i this reglcn
du to the absence of Indusirial waremwater aifleent, major
springs, or the Influence of the Gult Sbream.

Manatess are currently beimg tracked In the TTI as part of a
study on the Southern Godden Gate Estates |SGGE) resioration
effort, which focuses primarily on fresheater flows and
manaicns use patterns oubside the winter ssason. A% an
sxtension of this work, we InElated a two=yoar shedy to
understand manates ovar-winiering strategles Inthe greatar
Everglades amd to relate thass to planned hydrologhs changes.

From Jung 2000 thrsugh December 2000, 3 todal of
17.7%2 high guallty Argos flkes ower 157 tracking
days were recorded from 26 tagged manatees. Wam
SEIEON MOovwement patterns for all individuals
suggest a preference for foraging on seagrass beds
In marine areas with brief rips to Inland creeks and

canals, which prowide a source of fresh water.

METHODS |

Wild mamatees were capiured and radio-tagged at P ot
of tha Islands during each of tha winters of 2001 through
4. A total of 26 Imdividuals (8 males, 12 fomales] were
tagged amd tracied In this siudy through Decsmber 2003,

Argos and GFS Tracking Technigues

‘Wia relled on several techinoioges 1o
acquire geographic kooatons from tagged
manatens.

Miost manatees were fiked with sabeliie-
based Argos transmiitters, which have a
sarviceable battery lite of six months amd
provided an average of sl guallty
kopations per day along with data en

|'°'"i|“ radio tag | temperaiure and transmitter aciivity.

Wie also deployed nawly developed
Argos=linked GPS tags which relay GRS
kopations as semsor data through the
#Argos satellite Bnk, enabling detalled
tracking data 1o be acguired remotely.

Ini pombinaticn, the Argos data provided
reglonswide, longstemm coverage sultable
for revealing gencral patterns of habsat
use, while the GPFE data showed fine
detalls of travel pathways and Hme spant
In spacHic aroas.

ArgosiGPE tag

I additicn to bracking tagged manatess, we characterized

lspatial and temporal changes In water temperature and

anatoe use patterns at known winter aggregation shes. We
abEshcd a network of data=logging temperature probes to

rofile temporaberes within the water column ot theso shbes.
ditienal Information was collected on mumbers of

anatees present during cold pariods.

Dedingated hiabltat zomes are used 1o Classify Angos satellite
pations for coen parisons of areas sooupled. frgos sateollHs
oatlons, GPE tracks, and awonomows YHF data-logging
atzns are detalling the frequency and duration of Inland
oves io access freshwater and winder thermal refuges.
During cold pericds, tagged manabees spant much more time
shiore & a few key aggregation sites that serve as passhve
harmal refuges, notakly, Port of the Islands basin in the Faka
nlon canal, Wooien™s basin i the canal system along US 41,
d the camal system at the Big Cypress Preserae, Dasks
nger Station.

Tracking data during the winfer season dooumenbed
sirong responses fo cold fronds by tagged manatees.
Fouwr of the manatess traveled to areas more than 100 km
niorth of the Tam Thousand bslands. Wae aleo doouenonded
several individuals making large movements of $0-50 kmi
sauth from TTI to Whlowatnr Bay assaolated with the
onset of the winier season. Tracks of ndividuals thas
miovad sowlh and inshore during oold winier #eather
miay reflact historlc manates mosement pattams prior o
tha avalanility of northern artfclal warm water refuges.

Most fagged manatess remalned within the study area,
however, providing the first detalled movement data
colluoted aoross seasons from wikd manatees n this
reglon. Cool Gulf water tomperatwres (<20C) during
miuch of the winter seaseon limit the duration of feeding
bowis on offshore seagrass beds.

Charaoterisiios of these sites nolude...
+ Marn-miade canals with minénal cummertimixing
+ LHthe or nd knoeen springigroundwater flow
+ Botiomsresting behawior; muddy subsbrate
< bvorted tomporaturesibermoclne; warmer botiom wators
+ Haloclime; dense salty water as source of frapged warmth
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WEh the return of wanm weather following extendod
ool tronds, significant numbers of manatees move Trom
he Imland refuges to desp-water sRes adjacent io shallow

Shore bays, whors water temperabures Increase rapldly

ue to sodar heating. These shifts inuse areas

emonstrate the abiity of manatees io detect subtle
feariations In water temperatures and to willlze a natwork
ot thermal shes during wintaer.
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CONCLUSIONS |

Expected reductions In freshwater discharges during
Inder resulting from §GGE restoration should prevent thie
pop warm saling waters from being flushed out of the
land canaks_ so the atiraction of these basins to

anatees as thermal refuges should remaln. For this
ason, we antlolpate that aliored waber min agem e
gimas and assoolated anvirenmental changos showlkd
ave a nagligitle afeot on the winter-soason habltat wse

d movement patierns of manates within the reglon.
pecific mmsioration=relaiod consiruction activitles plamnaed
ng US &1 should be reviewed fo guaramioeg continued
anaten aooess to these tradiicnal sioes.

Beoause this Is the least deveboped area In the state
coupled by significamt mumbers of manataes, wo Seggest
hat understanding thelr winter behasdor s of Importanoo
D thie lengstermm managament of manatees I this nabural
gilon, and in regkons where power plarts will be shud
own or =pring flow ks diminishing.
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